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*PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation
and analyses involving topographic mapping, subsurface investi-
gations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investi-
gation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the in-
spection team.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only
through frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can these condi-
tions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
guidelines, the Spillway Design Flood is based on the estimated
Probable Maximum Flood (greatest reasonably possible storm run-
off) for the region, or fractions thereof. The Spillway Design
Flood provides a measure of relative spillway capacity and serves
as an aid in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its
general condition, and the downstream damage potential.

Breach analyses are performed, when necessary, to provide
data to assess the potential for downstream damage and possible
loss of life. The results are based on specific theoretical
scenarios peculiar to the analysis of a particular dam and are
not applicable to other related studies such as those conducted
under the Federal Flood Insurance Program
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Pecks Pond Dam: NDI I.D. No. PA-00754

Owner: Commonwealth of Pennsylvania

State Located: Pennsylvania (PennDER I.D. No. 52-15)

County Located: Pike

Stream: Bush Kill Creek

Inspection Date: 14 October 1980

Inspection Team: GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and hydrologic
and hydraulic analysis, the dam is considered to be in good con-
dition.

The size classification of the facility is intermediate and its
hazard classification is considered to be high. In accordance
with the recommended guidelines, the Spillway Design Flood (SDF)
for the facility is the PMF (Probable Maximum Flood). Results of
the hydrologic and hydraulic analysis indicate the facility will
pass and/or store only 13 percent of the PMF prior to embankment
overtopping. A breach analysis indicates that failure under less
than 1/2 PMF conditions could lead to increased downstream damage
and potential for loss of life. Thus, based on screening criteria
provided in the recommended guidelines, the spillway is consid-
ered to be seriously inadequate and the facility unsafe, non-
emergency.

It is recommended that the owner immediately:

a. Retain the services of a registered professional engi-
neer experienced in the hydrology and hydraulics of dams to
further assess the adequacy of the spillway and prepare recom-
mendations for remedial measures deemed necessary to make the
facility hydraulically adequate.

b. Repair the minor eroded area behind the right spillway
wingwall and provide protection against further erosion damage.
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Pecks Pond Dam: NDI I.D. No. PA-00754

c. Develop formal manuals of maintenance and operation for
the facility. The manuals should include provisions for regular
routine maintenance of the small earth dike located along the
right abutment and control of vegetation immediately below the
downstream embankment toe.

d. Develop a formal warning system to notify downstream
residents should hazardous conditions develop. Included in the
plan should be provisions for around-the-clock surveillance of
the facility during periods of unusually heavy precipitation.

GAI Consultants, Inc. Approved by:

Bernard M. Mihalc 2E. AMES W. PECK

olonel, Corps of Engineers

01D istrict Engineer
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
PECKS POND DAM

NDI# PA-00754, PENNDER# 52-15

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate
a program of inspection of dams throughout the United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a hazard
to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Pecks Pond Dam is an earth,
concrete and masonry embankment approximately 7 feet high and 170
feet long, including spillway. The facility is provided with a
trapezoidal shaped, concrete and masonry chute channel spillway
founded on rock at the left abutment. The outlet works consists
of a 36-inch diameter bituminous coated corrugated metal pipe
(BCCMP) connected to a concrete box culvert that discharges at
the downstream embankment toe. Flow through the outlet is regu-
lated by two sets of wooden stop logs set within a concrete vault
near the center of the embankment.

b. Location. IPecks Pond Dam is located on Bush Kill Creek
in Porter Township, Pike County, Pennsylvania. The facility is
situated within 1000 feet of Pennsylvania Route 402, about 5
miles south of Interstate 84 and about 25 miles north of the
city of East Stroudsburg, Pennsylvania. The dam and reservoir
are contained within the Pecks Pond, Pennsylvania 7.5 minute
U.S.G.S. topographic quadrangle (see Figure 1, Appendix E). The
coordinates of the dam are N410 16.9' and W75O5.3'.

c. Size Classification. Intermediate (7 feet high, 2140
acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).

e. Ownership. Commonwealth of Pennsylvania
Department of Environmental Resources
Bureau of Forestry
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f. Purpose. Recreation.

g. Historical Data. Information contained in PennDER
files indicates that Pecks Pond Dam was originally constructed
around 1906 by the Pennsylvania State Forest Commission. The
facility was designed by Simon B. Elliot, a member of the Commis-
sion, and was built approximately 25 feet downstream of an old
timber dam that dated back to 1865.

Significant seepage problems resulted in extensive repairs
to the facility in 1934. Modifications were designed by B.A.
Knight of the Pennsylvania Department of Forests and Waters
(PennDER predecessors). These modifications, as seen in Figure 2,
included the construction of a concrete cutoff wall in the center
of the embankment and a new spillway at the left abutment. In
addition, a small earth dike was constructed along the right
abutment in order to increase the available freeboard. Prior to
1934, overflows along this low area were commonplace during heavy
storms.

The need for a means of regulating the pool level became
apparent shortly after the 1934 modifications were completed. In
1936-37, an outlet conduit (box culvert) and a stop log mechanism
were designed (see Figure 3), but only partially constructed.
Correspondence indicates that the inlet side was extended only 8
feet upstream from the stop log structure as hard rock was encoun-
tered that would have required excavation by blasting. The inlet
end of the box culvert was capped with a thin concrete slab that
had to be excavated and removed to affect drawdown. In 1967, an
18-foot section of 36-inch diameter BCCMP was added to the box
culvert, extending the inlet to the upstream toe of the dam, and
making it accessible without excavating. A steel plate report-
edly covers the pipe inlet and is removed by diver when drawdown
is desired.

The history of Pecks Pond Dam is well documented in PennDER
files. State inspection reports are available for the years
1919, 1930, 1931 and 1935. Monthly inspection checklists are
available between 1957 and 1959, while bi-annual reports are on
file from 1959 through 1970. Since 1971, the facility has been
inspected by the state on an annual basis. No significant defi-
ciencies have been recorded over the last 10 years.

1.3 Pertinent Data.

a. Drainage Area (square miles). 9.2

b. Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - Discharge curves$ are not available.
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Discharge Capacity of Spillway at Maximum Pool 420 cfsO (see Appendix D, Sheet 11).

c. Elevations (feet above mean sea level). The following
elevations were obtained through field measurements based on the
elevation of normal pool at 1360.0 feet as indicated in Figure 1
(see Appendix D, Sheets 1 and 2).

Top of Dam 1362.3 (field).
1361.9 (design).

Maximum Design Pool Not known.
Maximum Pool of Record Not known.
Normal Pool 1360.0. (assumed datum).
Spillway Crest 1360.0.
Upstream Inlet Invert Not known.
Downstream Outlet Invert 1355.1 (field). I1354.6 (design).
Streambed at Dam Centerline 1352.0. (estimated).
Low Top of Right Abutment
Dike 1361.8 (field).

d. Reservoir Length (feet).

Top of Dam 12,000
Normal Pool 10,800

e. Storage (acre-feet).

Top of Dam 2140
Normal Pool 1100

f. Reservoir Surface (acres).

Top of Dam 490
Normal Pool 420

g. Dam.

Type Earth, concrete and ma-
sonry.

Length 170 feet (excluding spill-
way at left abutment and
adjacent dike at right
abutment).

Height 7 feet (field measured;
crest to downstream outlet
invert).

Top Width 25 feet (field measured;
shoreline to downstream
edge of embankment crest.
Shoreline varies slightly
due to minor erosion).
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Upstream Slope Approximately 3H:1V.

Downstream Slope 3H:5V (hand-placed rock
wall).

Zoning Concrete corewall is
flanked on downstream side
by hand-placed rock and on
immediate upstream side by
"selected backfill materi-
al". Original embankment
earth material completes
the cross-section of the
upstream slope (see Fig-
ure 2).

Impervious Core
and Cutoff 15-inch wide concrete

cutoff wall backed by
selected fill extends the
entire length of the main
embankment.

Grout Curtain None indicated.

h. Diversion Canal and
Regulating Tunnels. None.

I. Spillway.

Type Trapezoidal shaped, con-
crete and masonry chute
channel cut in rock at the
left abutment.

Crest Elevation 1360.0.

Crest Length 30 feet.

j. Outlet Conduit.

Type 36-inch diameter BCCMP dis-
charges into 3-foot square
concrete box culvert (see
Figure 3).

Length 18 feet (36-inch diameter
BCCMP). 18 feet (concrete
box culvert).

Closure and
Regulating Facilities Flows through the outlet

are regulated via two sets
of wooden stop logs set
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parallel in grooves within
a concrete vault located
near the center of the
embankment. A steel plate
reportedly caps the inlet
end of the 36-inch diam-
eter pipe.

Access Stop logs are accessible
from the embankment crest.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No formal design
reports or calculations are available concerning any aspect of
this facility. PennDER files contain several drawings and
sketches the most significant of which have been included in
Appendix E of this report (see Figures 2 and 3). These files
also contain extensive correspondence dating back to 1919 along
with dated photographs and frequent state inspection reports.

b. Design Features.

1. Embankment. Design features of the embankment are
presented in Figure 2. As shown, the basic embankment cross sec-
tion consists of an earthen upstream section, a central concrete
corewall and a downstream section composed of hand-placed rock.
The embankment was originally constructed without the concrete
corewall. It was added in 1934 as part of extensive modifica-
tions that were intended to reduce or eliminate substantial
seepage that had been discharging along the downstream embankment
toe. The corewall was reportedly carried to "good foundation"
material; however, whether or not it was extended to rock is not
clear. The downstream embankment face is set at a 3H:5V slope.
Although Figure 2 gives the impression of masonry along the
downstream face, no mortar or bonding material was in evidence
except for that associated with the right spillway wingwall. The
crest of the embankment was measured to be about 25 feet wide,
and consisted of a 4-foot wide concrete cap at the downstream
edge and a 21-foot wide flat to slightly sloped section of the
upstream earth portion of the embankment. The upstream embank-
ment face was apparently designed without erosion protection at a
slope of about 3H:lV.

A small earth dike, two feet high, was constructed in
1934 across a low area adjacent the right abutment of the embank-
ment. The structure was measured by the inspection team to be
about 130 feet long; however, its features and limits are diffi-
cult to clearly discern. The structure apparently consists of
homogeneous earth with no notable design features.

2. Appurtenant Structures.

a) Spillway. Design features of the spillway
are presented in Figure 2. As indicated, the spillway is a
trapezoidal shaped, concrete and masonry chute channel cut into
rock at the left abutment. Flows are controlled by a small,
concrete, flat-crested weir.

4
4,
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b) Outlet Conduit. The outlet conduit design ispartially presented in Figure 3. The outlet consists of an 18-

foot long section of 36-inch diameter BCCMP that discharges into
an 18-foot long concrete box culvert. Control is provided by
two sets of stop logs set in a concrete vault accessible from the
embankment crest. In addition, a steel plate covers the inlet
end of the conduit and must be manually removed by diver in order
for flow to enter the conduit unobstructed. Figure 3 depicts
this general scheme showing the approximate correct location of
the stop logs and BCCMP inlet pipe.

c) Specific Design Data and Criteria. No
specific design data or information relative to design procedures
are available other than the general notes contained in the
available drawings.

2.2 Construction Records.

No formal records or correspondence pertaining to the circa
1906 construction of the original facility are available. There
are, however, photographs, inspection reports and miscellaneous
correspondence which partially document the major modifications
that occurred in 1934, 1937, and 1967.

2.3 Operational Records.

No records of the day-to-day operation of the facility are
available.

2.4 Other Investigations.

No formal investigations other than frequent state inspec-
tions have been performed on this facility subsequent to its
construction. Significant modifications were made to the struc-
ture in 1934, 1937, and 1967; however, aside from drawings con-
tained in PennDER files, no other data are available.

2.5 Evaluation.

The available data are considered sufficient to make a rea-
sonable Phase I evaluation of the facility.

. . . . . . . .i .. .. . I I .. . lIlll l 1 1 -
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The overall appearance of the facility sug-
gests that the dam and its appurtenances are in good condition.

b. Embankment. JObservations made during the visual in-
spection indicate the embankment is in good condition (see-Fhoto-
graph 1). No evidence of seepage through the downstream embank-
ment face, sloughing, excessive settlement, animal burrows, or
signs of major maintenance neglect were observed. Minor erosion
along the upstream embankment face and behind the upstream por-
tion of the right spillway wingwall were noted, but, are not
considered significant at this time. Provisions for erosion
protection along the upstream embankment slope were apparently
not included in the original design or in the design for the 1934
modifications. Minor cracks observed along the concrete cap that
partially covers the crest were recently filled and adequately
repaired. Some of the dense brush located along the downstream
embankment toe had to be cut back by the inspection team in order
to achieve a clear view of this area (see-Photographs 2 and 3).
It is suggested that control of this excess vegetation be speci-
fically included as part of future routine maintenance. --

The adjacent earth dike at the right abutment appears to be
maintained only in that it serves as a footpath to the adjoining
woods (see Photograph 4). Field measurements indicate settlement
near the embankment-dike junction on the order of six inches.
Maintenance of the dike is not as critical as is maintenance of
the main embankment. It is, however, recommended that this minor
appurtenance not be neglected in that it does serve to protect
the embankment during high pools preventing water from flowing
along the downstream embankment toe, eroding support and ultimately
threatening the integrity of the structure.

c. Appurtenant Structures.

1. Spillway. The visual inspection revealed that the
spillway is in good condition (see Photographs 5 and 6). Recent-
ly repaired cracks are in evidence along the right wingwall which
also displayed some minor erosion along its upstream embankment
side.

2. Outlet Conduit. The outlet conduit is considered
to be in good condition. The interior of the concrete box cul-
vert was inspected from the outlet end to the stop logs, with
some minor spalling observed (see Photograph 8). New stop logs
have been installed and the vault structure was generally ob-
served to be in good condition (see Photograph 7).
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d. Reservoir Area. The general area surrounding Pecks
Pond is comprised of gentle to moderate slopes that are heavily
wooded. The pond floods a flat, swampy area which extends beyond
its northern and eastern shores. The southern and western edges
of the lake are lined with state owned seasonal dwellings that
are annually leased to the public.

e. Downstream Channel. The channel immediately downstream
from Pecks Pond Dam is characterized as a rock lined streambed,
30 to 50 feet wide, set between moderate to steep, heavily wooded
slopes. Between 500 and 1,500 feet downstream from the dam, six
to seven seasonal dwellings are located about four feet above the
streambed. It is estimated that, during the peak season and on
weekends, as many as 20 to 30 lives could be lost and significant
damage incurred in this area alone as the result of an embankment
breach. Consequently, the hazard classification of the facility
is considered to be high.

3.2 Evaluation.

The overall condition of the facility is considered to be
good. Some minor deficiencies were noted including; 1) minor
erosion along the upstream embankment slope and behind the up-
stream right spillway wingwall, 2) minor spalling associated with
the outlet conduit, 3) lack of adequate maintenance of the small
earth dike along the right abutment and, 4) excess vegetation
encroaching upon the downstream embankment toe.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

Pecks Pond Dam is essentially a self-regulating facility.
Excess inflows are automatically discharged through the emergency
spillway. Under normal operating conditions, the outlet conduit
stop logs are in place and the inlet end of the pond drain is
capped. No formal operations manual is presently available.

4.2 Maintenance of Dam.

The facility is maintained on an unscheduled basis by PennDER,
Bureau of Forestry personnel. Major maintenance is usually per-
formed in accordance with recommendations presented by state in-
spectors from the PennDER, Bureau of Operations, who are charged
with inspecting the facility annually. No formal maintenance
manual is presently available.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is presently in effect.

4.5 Evaluation.

No formal operations or maintenance manuals are presently
available for this facility although a program of regular inspec-
tion and informal maintenance has been established. Discussions
with a state representative indicated that the PennDER, Bureau of
Design, is prepared to develop such manuals including a formal
warning system.



SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports, calculations, or miscellaneous
design data are available for this facility.

5.2 Experience Data.

Daily records of reservoir levels and/or spillway discharges
are not available. The general appearance of the facility sug-
gests adequate past performance. Correspondence indicates that
the facility has historically been overtopped in the vicinity of
the low dike adjacent to the right abutment.

5.3 Visual Observations.

On the date of inspection, no conditions were observed that
would indicate the spillway could not perform satisfactorily
during a flood event within the limits of its design capacity.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the pro-
cedures and guidelines established by the U. S. Army, Corps of
Engineers, Baltimore District, for Phase I hydrologic and hydrau-
lic evaluations. The analysis has been performed utilizing a
modified version of the HEC-l program developed by the U. S.
Army, Corps of Engineers, Hydrologic Engineering Center, Davis,
California. Anaytical c apabilities of the program are briefly
outlined in the preface contained in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with pro-
cedures and guidelines contained in the National Guidelines for
Safety Inspection of Dams for Phase I investigations, the Spill-
way Design Flood (SDF) for Pecks Pond Dam is the PMF (Probable
Maximum Flood). This classification is based on the relative
size of the dam (intermediate), and the potential hazard of dam
failure to downstream developments (high).

b. Results of Analysis. Pecks Pond Dam was analyzed under
normal operating conditions. That is, the reservoir was initial-
ly at its normal pool or spillway elevation of approximately
1360.0 feet, with the spillway weir discharging freely. The
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outlet conduit was assumed to be nonfunctional for the purpose of
analysis, since the flow capacity of the conduit is such that it
would not significantly increase the total discharge capabilities
of the dam and reservoir. The spillway consists of a rock lined,
trapezoidal shaped, concrete and masonry chute channel with
discharges controlled by a concrete flat-crested weir. All
pertinent engineering calculations relative to the evaluation of
Pecks Pond Dam are provided in Appendix D.

Overtopping analysis (using the modified HEC-l computer pro-
gram) indicated that the discharge/storage capacity of Pecks Pond
Dam can accommodate only about 13 percent of the PMF (SDF) prior
to embankment overtopping. Under PMF conditions, the dam was
inundated for about 26 hours, by depths of up to 4.0 feet. Under
1/2 PMF conditions, the dam was overtopped for about 22 hours,
with a maximum depth of about 2.3 feet (Appendix D, Summary
Input/Output Sheets, Sheet E). Since the SDF for Pecks Pond Dam
is the PMF, it can be concluded that the dam has a high potential
for overtopping, and thus, for breaching under floods of less
than SDF magnitude.

As Pecks Pond Dam cannot safely accommodate a flood of at
least 1/2 PMF magnitude, the possibility of embankment failure
under floods of less than 1/2 PMF intensity was investigated (in
accordance with Corps directive ETL-III0-2-234). Several pos-
sible alternatives were examined, since it is difficult, if not
impossible, to determine exactly how or if a specific dam will
fail. The major concern of the breaching analysis is with the
impact of the various breach discharges on increasing downstream
water surface elevations above those to be expected if breaching
did not occur. It was assumed in the routing of the outflows
downstream that the streambed was initially dry.

Failure of the dam was assumed to commence upon overtopping.
This assumption minimizes the base stream flow in the downstream
channel and, thus, simulates the least severe downstream condi-
tions that could occur prior to dam failure. It is noted that,
because of the existence of its concrete cap and corewall,
Pecks Pond Dam could likely sustain some depth of overtopping
prior to breaching. However, such conditions would tend to
increase the base stream flow in the downstream channel and
create an even more severe scenario.

Three breach models were analyzed for Pecks Pond Dam. The
breach sections chosen were considered to be the maximum probable
failure section, an average possible failure section, and the
minimum probable failure section. The failure time (total time
for breach section to reach its final dimensions) for both the
maximum and average sections was 1-hour, while that for the
minimum section was 0.5 hours (Appendix D, Sheet 13).

The peak breach outflows (resulting from 0.15 PMF conditions)
ranged from about 1990 cfs (cubic feet per second) for the mini-
mum section failure scheme to about 7,420 cfs for the maximum
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section mociel. The peak outflow resulting from the average
section breach model was about 3,990 cfs, as compared to the non-
breach 0.15 PMF peak outflow of approximately 570 cfs (Summary
Input/Output Sheets, Sheets I and E).

The principal center of damage investigated is located along
the banks of Bush Kill Creek, just upstream from the Route 402
bridge (see Figure 1, Sections 2 and 3). Within the reach, the
0.15 PMF non-breach outflow remained within the banks of the
stream, and thus, below the damage levels of the nearby dwellings.
At Section 2, the peak water surface elevation resulting from the
maximum section breach scheme was about 6.4 feet above the non-
breach level, and about 2.0 feet above the damage level of the
nearby residence. At Section 3, the increase in water level
resulting from the maximum section breach model was about 5.9
feet above the non-breach level, and was about 2.9 feet above the
damage level of the surrounding houses (Appendix D, Sheet 15).

It must also be noted that under 1/2 PMF non-breach condi-
tions, the peak water surface elevations were close to the damage
levels of the dwellings within the reach. Therefore, should the
dam fail under 1/2 PMF conditions, there would most likely be a
significant rise in the water level, and thus, significant damage
at the downstream residences.

The consequences of dam failure can better be envisioned if
not only the increase in the height of the floodwave is consid-
ered, but also the great increase in momentum of the larger and
probably swifter moving volume of water. In addition, the
possibility of a near instantaneous failure due to the collapse
of the concrete corewall was not considered in this analysis, al-
though such a failure is possible and would most likely result in
higher downstream water surface elevations. Therefore, the
failure of Pecks Pond Dam would most likely lead to increased
property damage and possibly loss of life in the downstream
region.

5.6 Spillway Adequacy.

As presented previously, Pecks Pond Dam can accommodate only
about 13 percent of the PMF (SDF) prior to embankment overtopping.
It has been shown that should a 0.15 PMF or larger event occur,
the dam would be overtopped and could possibly fail, resulting in
property damage and possibly loss of life in the downstream
region. Therefore, the spillway is considered to be seriously
inadequate.
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations, the embank-
ment appears to be in good structural condition. Erosion ob-
served along the upstream embankment face and behind the upstream
portion of the right spillway wingwall was the only noteworthy
deficiency in evidence and is considered minor. However, the
damaged area behind the wingwall should be repaired and erosion
protection provided.

b. AppurtenantStructures.

1. Spillway. The spillway appears to be structurally
well designed, firmly founded in rock and currently in good
condition. Other than the previously mentioned minor erosion
behind the upstream portion of the right spillway wingwall, no
significant deficiencies were observed.

2. Outlet Conduit. The outlet conduit appears to be
in good structural condition. Minor concrete spalling at its
downstream end was noted, but, is not considered to be signifi-
cant at this time.

6.2 Design and Construction Techniques.

No information is available that details the methods of
design and/or construction of the original facility or its modi-
fications in 1934, 1937, or 1967.

6.3 Past Performance.

There are no records documenting any events during which the
present facility has not adequately functioned.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and may be subject
to minor e!rthquake induced dynamic forces. As the facility
appears to be well constructed and sufficiently stable, it is
believed that it can withstand the expected dynamic forces;
however, no calculations and/or investigations were performed to
confirm this belief.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The results of this investigation indicate the
facility is in good condition.

The size classification of the facility is intermediate and
its hazard classification is considered to be high. In accord-
ance with the recommended guidelines, the Spillway Design Flood
(SDF) for the facility is the PMF (Probable Maximum Flood).
Results of the hydrologic and hydraulic analysis indicate the
facility will pass and/or store only 13 percent of the PMF prior
to embankment overtopping. A breach analysis indicates that
failure under less than 1/2 PMF conditions could lead to in-
creased downstream damage and potential for loss of life. Thus,
based on screening criteria provided in the recommended guide-
lines, the spillway is considered to be seriously inadequate and
the facility unsafe, non-emergency.

b. Adequacy of Information. The available data are con-
sidered sufficient to make a reasonable Phase I assessment of the
facility.

c. Urgency. The recommendations listed below should be
implemented immediately.

d. Necessity for Additional Investigations. Additional
hydrologic/hydraulic investigations are currently deemed neces-
sary as stated below.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner immediately:

a. Retain the services of a registered professional engi-
neer experienced in the hydrology and hydraulics of dams to
further assess the adequacy of the spillway and prepare recom-
mendations for remedial measures deemed necessary to make the
facility hydraulically adequate.

b. Repair the minor eroded area behind the right spillway
wingwall and provide protection against future erosion damage.

c. Develop formal manuals of maintenance and operation for
the facility. The manuals should include provisions for the rou-
tine regular maintenance of the small earth dike located along
the right abutment and control of vegetation immediately below
the downstream embankment toe.
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d. Develop a formal warning system to notify downstream
residents should hazardous conditions develop. Included in the
plan should be provisions for around-the-clock surveillance of
the facility during periods of unusually heavy precipitation.

I.J



I'

APPENDIX A

VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES



LA.

.~ 0

LLu

m U
CL,

~ LU

0 C

(~) LU

LU cr m
4 J0-. 03 C

Q 4 LU a 0.UAL

%,-- z
0. LUI

CL LU un 0

000

Ea
00

0 
0.

4) LU

0 0.
U )- LU z (

44 1- -CL4
FZ .-4 '.

C14 0 $ '4

CL 
LU

2w >U cO

UL. w = j !z ,-

0 -i

0.

CL



U-
0
N

o3 0202 4

1.4$ to ' 20

w44 0 0
> 0U OM w3 Si-

~0 00 U) .~ '
'02a) C2 A. 02$

0 *'10 002

asQ2( 02 0w

z (A 0

- $4U)-10
4) U0 > 0 0d4

41 43.14 04) . 4 4~E

0 0 30 4-4 0
4.) $.4 0a 4-

w (a024- 0z. A*)d 44 2O

cc w u'r 41- 4 02 04
04 H 4 J

.0 2 4' 4I

UU 'U0.

.02 04 4 4 -
4c 0 m~'0

0 0 ) 0i D -- 4 (0 U4) X
:lb0 -H2h* $44 *4 -12 41cc 2430 01 0 1-1-- 02 0U) 4

w 4 0 02 Ja0e r.. 2 022-0
0)204 0) - 0 2 020 0 . 0 .0)

c'1. A'4 W w 1- E3

.0~ wZ4 4Ji W~ d=.04 ,

I= t), oz4 -H -II V )
4)~~~U O1Z 4 . -

r. : oz 0 ) :
z ~ ~ (o -1 o4 - -

-j _ - <c r



LA.

U.'U

o 1

0

0

z 0

0
zz

us U

4()

W -I

z
2

0

cc0 r-4 >

In 10 4S

.0 >0.
0 5 D0 0

0 0 0

zz z

LLL

wz z -

(a cc
-z



Q)Q

LnL

4.3 t 0

o '4 @3 to

04.,4 4j*

0 *(4041

Z .00
'-4 430 0

>4 44. '

000

0D 0 020 .144

z 0 0 u ~ 0

.10 413~ 41

0 0U (d02

$4~$ W2 ~ 0

4.3 00 41 .0
0 VV ICo) 00 1~

w 9zV.0 -4 $

cc Hn4 0 43 0

o1 ri 41 0
02 4J'4)4

u4 0

02 00 0) 41
Ol 4m) $44c

.0 (U c no0 0 14 tiw2.

04U) M Z

0 0 L z4. 0

l) U' 0 U. m

0- 0 - 0- z a
C.) C.c)) ZU

<l U) Uj Z

0 0



0
*.14) 'u

,4 4 -44 01

-- 0 $4Q)i. 0

o~ 0)C .1 '4

8 0 ) 9 -4 to~ M2

00 410

> 4.) 0) 42
Cu'4 0 .14 24) :

43 4W w.

41 02 c0
.fW 0..,q 4 0 10

02 0 0 .0 4 44 1.4
CD 0 40 0 00

Z. ~ 0 0.40o to.0 > -
C: 0 0 uo.

z N r. to 4)0 3:0 w.4~~ a.) J4u~ to-. 0

04 HiO-4e 01. -44 0U
>1 14 4 040 m 0 tnC:(

0- 4 4)014 :31) a2
$40 0 0 02

0 0; .0 A 041a
0 02 M F.u0 00

K8 5 4 0M-4 (d0 wC 0a)

01 -I 41wV

z 44 .4= -,40&U $4 r. 0 02)
to 1 a u v) 04)
C w -0 rq)4W

Iiz i >2 ~ 0 4 0 w00 41

a. 0 0 = 0 A 2 iU
cd IQ 'd 0 -4 4)0aS m- '0 0 oi 0 03U 0l 02 02. I= 00 0

04*.4 rq 4Cu0 >4 144

-f ~0 .)t23% 041
ui' '00 0-

go 0 e40 H. ) 0 44to * 0 040 0 0
0 0mQ 020 0n.Q-' 30

04 0 C'Wu -1 0
0 4).H0 to t to1 -4 "

00 -f20.02041 a 020J

z -
0 U LU

z z~. zJ
Ic *" CO

w 0 z.

LU c

CL toC 0r LU

CL -IO



00

LA Q

0

U,

cc z
2i
c-

U
(A
0

o WU

00r

z zU

-JJ wr -

*C., IL-
W CL



00

LI.-

0

0

a0
zz

z -
0 U

w

00



- ______cc

U.
0

E L
U) 41 04( d4

vi' 4 01 ' >(12o W-44 U)l9

10 r. (1*0

.540 >W
r)3 $4 4> Q

UP2 0 0 4J 4) )
$4 >144 4

.4W .O4 04

04W. -02)

z 4U4) 4) 4 0wJ- 0 W4J $4 44 Q)
z 1.- 0 C: 4404J U)

04 411 a0 0 g D
a 0 4 W o 4

z 044 (1 OW4 $4 OW) 4WJ 04 -4 41 -4 4 0'to
to $4 RUU 4. 4S4. y

w.1 0 ..
LU 1 4 4 M41 3

4 -2
W W) O4XJ

w r.4 4) ) . )~ 0 4)0
0 Q U) O 4) C 4 W$-4 )0 4o 4J 3: a 41- o4

2 - As 0 $

W0) c 0)U 41-O O
41 . Q 0 W41

VU *' WOL41
-) 0 04.

WW 4-j4W to r4 0
0 w ~ 0 4- 9

IM 0 W.>- W0 4 0$4
0s40 t W0a 14 Or

4J m4 W'4. (W*n 0U)W0 U)N 0 ~ Ltl 4 m

0 U 0 .0 4 -W$4 (d4'
0 004.4W4 OVW0 W 4 4

LU WO) 4.) 4.) $4 M b 42
(a VO 0 W. W) 0 $400U 4JW4)04

0 0-4 0 .0.0 U4*. 9 Wk A 4))
E.4r'en E- z .04 CA100 4

z <22 1
-~~ 0-

:DUJI

> -ct-LJ -c



*~ I-
C4 0) 0

a 
0

0

ROAD

z~

3r w

.16 _j I-

0n

VY cww

~CL

CtI
'II 11, 0 w

mo w



t-- -4

.. . .. .

ow

u.0

7 t -............



APPENDIX B

ENGINEERING DATA CHECKLIST
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GAI CONSULTANTS, INC.

CHECK LIST NDIID # PA-00754
HYDROLOGIC AND HYDRAULIC PENNDER ID # 52-15

ENGINEERING DATA

SIZE OF DRAINAGE AREA: 9.2 square miles

ELEVATION TOP NORMAL POOL 1360.0 STORAGE CAPACITY: 1,100 acre-feet

ELEVATION TOP FLOOD CONTROL POOL - STORAGE CAPACITY: -

ELEVATION MAXIMUM DESIGN POOL" - STORAGE CAPACITY:

ELEVATION TOP DAM: 1362.3 STORAGE CAPACITY: 2,140 acre-feet

SPILLWAY DATA

CREST ELEVATION: 1360.0 feet.

TYPE Trapezoidal, concrete and masonry chute channel.

CREST LENGTH: 30 feet.

CHANNEL LENGTH: Approximately 50 feet (including approach).

SPILLOVER LOCATION: Left abutment.

NUMBER AND TYPE OF GATES: None.

OUTLET WORKS

TYPE. 36-inch diameter BCCMP flows into a concrete box culvert.

LOCATION: Near center of embankment.

ENTRANCE INVERTS: Not known.

EXIT INVERTS: 1355.1 feet.
Steel plate affixed to inlet end of

EMERGENCY DRAWDOWN FACILITIES: BCCMP. Drawdown initiated by manually
removing plate (via diver). Drawdown

HYDROMETEOROLOGICAL GAGES controlled by stop logs.

TYPE: None.

LOCATION: -

RECORDS: -

MAXIMUM NON-DAMAGING DISCHARGE: Not known.

PAGE 5 OF 5



APPENDIX C

PHOTOGRAPHS



w

I 00

ROAD

Q /

3t wt

zoow

-it

If.

( u.0

w CL

0~



5.4

4) 0

~0

0- 0 4) .,-4)a

4 0 0 0 (

W mO

0I

44

S tr

U 0e

0 o1
0 0 4 01
- m 41

• = -r4

0) 0 .4
4.) 0)4

54 O a) 5-4O
,- 04 40

Lw 0

R 3t

0) U) 4

U) O ,.)

~~~0 4v. )4

4j .l 0H
44
0 )04

0l F. 4J
44 .0 0w

4j ~41 y

0 4)1 *) 0 9

Lw U*.0 4) ) ri0

0

a41.

--: 3 I4ll)- - ". . . IIl1 - - -- -



.et

V,4,

~o:



H1 4)
a 0n

00

*r4)
ro4. 41

41 0

$44
0 r0

40 0

4)

0- r-4

4 (1 00

"4 $4 HM

41 0013
0 44)

>1 H1 0
0 Ha Hy(

*4) 0. 4)

Ho 00 4 4)
H1 H2 4J

-p44)$40M

44 0 0 004
0 V0a

$44 4 to

Up -0 W)

> .4 $14 .9-

$4 00 0
0r 440 44 $4

0 0 0$40

0) 0o 0) to4)
4.4 0M r4r r

0 V.4) 020

E-444

0 0

04 0 124 04)



41A

IV
Ia l d s'~



APPENIDIX D

HYDROLOGIC AND HYDRAULI C ANALYSES



PREFACE

The modified HEC-l program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of the
overtopping potential of the dam; and 2) the estimation of the
downstream hydrologic-hydraulic consequences resulting from
assumed structural failures of the dam. Briefly, the computational
procedures typically used in the dam overtopping analysis are as
follows:

a. Development of an inflow hydrograph(s) to the reservoir.

b. Routing of the inflow hydrograph(s) through the reser-
voir to determine if the event(s) analyzed would overtop the dam.

c. Routing of the outflow hydrograph(s) from the reservoir
to desired downstream locations. The results provide the peak
discharge(s), time(s) of occurrence the peak discharge(s), and
the maximum stage(s) of each routed hydrograph at the downstream
end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the dam
is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the reser-
voir.

b. Routing of the inflow hydrograph(s) through the reser-
voir.

c. Development of a failure hydrograph(s) based on speci-
fied breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired down-
stream locations. The results provide estimates of the peak dis-
charge(s), time(s) to peak and maximum water surface elevation(s)
of failure hydrograph(s) for each location.



HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: PECKS POND DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) - 21.5 INCHES/24 HOURS

STATION . 2 3

STATION DESCRIPTION PECKS POND DAM

DRAINAGE AREA (SQUARE MILES) 9.2

CUMULATIVE DRAINAGE AREA -

(SQUARE MILES)

AMJUSflNT OF PMF FOR (1) Zone 1
DRAInMGE AREA LOCATION C%1

6 HOURS iii
12 HOURS 123
24 HOURS 133
48 HOURS 142

72 HOURS

SN=DER HYDRCGRAPH PAPJATERS

ZONE (21 1
cp (3) 0.45

C. (3) 1.23
L' (MILES) (4) 2.6

tp - Ct (L') 0.6 (HOURS) 2.18

SPIZLAY DATA

CMEST LENGTH (FT) 30
FREECARD (F T) 2.3

(ii NYDROMETEORO GICAL REPORT 33, U.S. ARMY CORPS OF ENGINEERS, 1956.
(2) HTDROLOGIC ZONE DEF NED BY CORPS CF ENGINEERS, BALTIO.XCRE DISTRICT FOR

DET!MMATICN OF SNYDER COUTICIENTS (Cp AND Ct).
(31 SNTOER COEFTICIENIS
(4) L' " LENGTH OF LONGEST WATERCOURSE FROM RESERVOIR INLET TO BASIN DIv;DE.

D- 2
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Geology

Pecks Pond Dam is located in the glaciated Low Plateaus
section of the Appalachian Plateaus physiographic province of
eastern Pennsylvania. In this area, the Appalachian Plateaus
province is characterized topographically by flat-topped, hummocky
hills formed as a result of glaciation and subsequent stream
dissection of nearly flat-lying strata. The Devonian age sedimen-
tary rock strata in Pike County regionally strike N350 E and dip
gently to the northwest. The Delaware River is the major drain-
age basin in the area. Major tributary streams intersect the
Delaware River at right angles; whereas, smaller streams display
a slightly more random tributary pattern. Both major and minor
tributary stream systems are joint controlled and exhibit modified
rectangular and trellis-type drainage patterns.

Structurally, the area containing Pike County lies on the
south flank of a broad, asymmetrical synclinorium that plunges to
the southwest. Superimposed on this broad structural basin are
numerous anticlinal and synclinal folds characterized by planar
limbs and narrow hinges. Due to prior glaciation, low relief and
surficial soil cover, fold axes are difficult to trace.

The sedimentary rock sequences in the vicinity of the dam
and reservoir are probably members of the Susquehanna Group of
Upper Devonian age (see Geology Map). The sedimentological
changes observed in the Catskill Formation indicate that the rate
of sedimentation exceeded the rate of basin subsidence resulting
in a facies change from marine to non-marine strata. On the
accompanying geology map the delineation between the Middle and
Upper Devonian age sedimentary rock sequences represents the
Allegheny Front which separates the Valley and Ridge physio-
graphic province from the Appalachian Plateaus physiographic
province.

Approximately half of Pike County, including the dam site,
is covered by a blanket of Wisconsin age (most recent) glacial
drift which, based on the degree of weathering, was probably
deposited during the Woodfordian stage. Valley bottoms are
typically covered by recent alluvium and Woodfordian outwash of
variable thickness, but typically less than 10 feet. These
deposits are characteristically unconsolidated stratified sand
and gravel usually with more gravel than sand and some small
boulders. The direction of the Wisconsin ice advance, was from
the northeast over the Catskill Mountains and from the north over
the Appalachian Plateau. The terminal moraine resulting from the
southern most advance of the Wisconsin ice sheet in this area is
located in the southern portion of Monroe County which borders
Pike County to the South.
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